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a fruit - Wisdofmis knowing not to 
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Introduction 


* Current definition of Trauma System and DC 
Criteria for DC 
Stages of DC 

Places of DC 

| 1 ole of the Trauma Surgeon 
٭‎ Role of the Orthopaedic Surgeon 
* Multi-disciplinary aspects 


Slide 3-Introduction 

*We're going to look at what we mean by a trauma 
system. What is damage control and how we 
perform damage control? What I as a trauma 
Surgeon would do, where the orthopaedic surgeon 
fits into all of this because injured patients might 
have broken bones. And finally, what about the 
other disciplines involved in the care of the 
trauma patient? 


What is a trauma system? 


Rehabilitation 


. # Organised system to approach 
- ‘the care of trauma in a 
— geographic region 
“æ Involves: 

— Prehospital 
— Hospital Emergency Centre 
— » Hospital Definitive care Y 
P Growing emph asis Pre-Hospital Care 2 | 
|. » Preventative 
» Rehabilitation care 
» Audit and quality improvement 
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Slide 4 - What is a Trauma System? 

*A Trauma system is an organized system that approaches the care of trauma in a given 
geographic region, such as in our case, the KwaZulu-Natal province. It involves pre-hospital 
care, the hospital emergency centre, which unfortunately still sits with the title of ‘casualty’ in 
many of our hospitals in this province, as well as hospital definitive care. 

*But there's a great emphasis on the fact that, that the system of care includes prevention, and 
this is where each and every doctor and healthcare provider has a role in reducing the trauma 
rate. 

*It is a non-communicable disease that can be prevented. 

*One of the reasons why we prefer not to talk about accidents, because accidents are by 
definition unpreventable and unpredictable - Not so with trauma. 

*it also has a growing emphasis on rehabilitation care which we have previously mentioned to 
you, is in short supply in KZN and in South Africa in general. 

*And then also audit and quality improvement. It's very important to understand what we do, 
why we do it, how we do it, and whether or not we are actually doing it, right. 


*It's like a big pyramid: Injury prevention and education is the base, Pre-hospital care reaches 
out to the patient where they are, The level 2 and 3 units which are found in your district and 
regional hospitals will provide initial resuscitation and then transfer of those patients that 
require critical care to level 1 trauma units such as existed King Edward, IALCH, Greys & 
Edendale hospitals. 

*There is a need in this province for a number of level one trauma centres & it would be 
advisable for Ngwelezane, Port Shepstone & Madadeni also to be uplifted to this level of care. 
*Importantly, there is a role for the designated trauma intensive care for these patients 
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Slide 5 - Trauma systems need? 

*For trauma systems to work, we need public 
awareness. 

*It's pointless for patients to all flood to the large 
trauma centres with minor injuries, then your 
serious patients are going to get neglected and 
there will be no improvement in outcome. 
*Additionally, there needs to be professional buy- 
in [] We, as health care practitioners, must be of 
sufficient humility to say ‘this patient requires 
care that I cannot provide and therefore I am 
transferring the patient’ 

*There is a need for protocol to practice. The 
protocol that we follow is largely ATLS combined 
with so-called DSTC for the operative care of 
trauma 

*Purposeful governance: And this is where the 
audit and quality assurance come in. We need to 
check ourselves at all points and determine 
whether we are doing what we need to do, and 
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Clinical advances: 


# Surgery recognised as part of B or C 
* Alternative airway devices acceptable 


` * Treat the compelling bleeding source 
early | 


# Limit crystalloid early 
* Follow a system 
٭‎ Recheck - tertiary survey 


Slide 6 - Clinical Advances 

*In addition to all of this over the last 15 or 20 
years, there's been a recognition that in the 
primary survey, surgery may actually be part of 
the B or the C management of a patient before 
you even get to secondary survey 

*Additionally, maintaining Airways with 
alternative devices, such as laryngeal masks have 
become acceptable 

* It is now no longer essential to intubate with a 
cuffed endotracheal tube if you're unable to do so 
and thus delay transfer to care 

*The most important aspect is compelling 
bleeding control. Stop the Bleed is the 
catchphrase. 

*Limit crystalloid (no more than two litres 
preferably) 

*following a system of care such as ATLS 

*And then remembering that Mr. Murphy hangs 
around every corner, therefore, recheck, recheck, 
and check again using a concept called the 


Why is this important? 
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Blue colour — High income 

Green colour — Upper-middle income 
Purple colour — Lower-middle income 
Red colour — Low income 
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Slide 7 - World map: Why is this important 
*Additionally, you need to be asking yourself why 
this is relevant for us in Africa and in South 
Africa. 

*Well, the map kind of says it all. The green and 
blue areas are high-income countries and higher 
income countries. 

*And you will notice that South Africa, Botswana, 
and Libya are really the only countries in Africa 
that are not in the other colours, the purple and 
the red (the lower and low-income countries) 
*Most of Africa is in that environment. You will 
notice that India and the Indian sub-continent is 
also largely in that category. 

*And this is where 90% of the trauma in the world 
takes place with significant deaths compared to 
the high-income countries. 


History 


World War Il‏ ٭ 
Navy terminology‏ 
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Slide 8 - History 

*Now onto damage control 

*As usual & I'm sure you've realized, my 
interested in history and particularly World War 
history comes to the fore here 

*Because damage control was a term that came 
about in World War II 

*It was the concept that enabled a ship to 
sustained battle damage and yet maintain mission 
integrity. *On the left-hand side, you see a crew on 
a US carrier 

*Whereas on the right hand side you see the 
battle damage on the USS Yorktown at the Battle 
of Midway 

*The ability to continue fighting and launching 
their aircraft at the Battle of Midway enabled the 
Yorktown to continue fighting, thinking the 
Japanese Navy and turning the tide of war, thus 
enabling us to speak English, Zulu, Afrikaans in 
this country and not Japanese or German 

*It really is a case of ‘there's nothing new under 
the sun’ as Solomon writes in Ecclesiastes, it's 


just a touch bigger! 
허헌 
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Slide 9 - Some holes are just a touch bigger! 
*In this case, the holes are a little bit bigger 
*This is the USS Cole, a pirate Chaser in the Gulf 
of Aden on the east coast of Africa where they 
were fighting the Somalia pirates 

*And what happened was the Somalian pirates 
loaded a rigid inflatable with explosives and 
rammed the USS Cole. 

*But as you can see, and the size of the hole is 
indeed similar to that of a man - That the tip is 
still flirting. 

*And that's because of the damage control 
philosophies 


History cont. 
1983 “Abbreviated Laparotomy” 
Harlan Stone 


| 1990 Feliciano — improved outcomes 
Liver packing 


T9 " 
i Mike Rotondo and Bill Schwab: Medical Term 
U-Penn Philadelphia ("Killadelphia") — . 


GO mx: 


Slide 10 - History continued 

*What happened in 1983 is that Harlan Stone 
described this concept of abbreviated laparoscopy 
- not doing all the surgery in one go but doing it in 
stages and showed that the outcome in trauma 
patients was better 

*One of his students, now Professor Feliciano 
Shared that additionally in 1990s that packing of 
livers rather than trying to stitch them up or 
resect them yielded were improved outcomes 

*In 1992, Mike Rotondo and Bill Schwab working 
at the University of Pennsylvania in Philadelphia 
(one of the cities in the United States with the 
highest gun crime rates) utilize the concept of 
damage control as a medical term [] Both of them 
having come from a US Navy background 


Refinements 


ce * Clearer definitions 
* Outcome reviews 
k Extension to limbs 
۴ Extension to chest, neck and vascul 


Slide 11 - Refinements 

*Over the last 20 or so years, they've been clearer 
definitions. People like Dr. Shapiro have looked at 
outcome reviews showing that there's improved 
Survival. 

*They've gone beyond the abdomen to the limbs 
initially for vascular injuries, to orthopaedic 
injuries, and extended into the chest, the neck, as 
well as pure vascular injuries. 

*Finally, the latest role is in the prehospital field, 
which is known as damage control ground 0 in 
typical American-style & this relates to a tincture 
of diesel getting the patient as rapidly as possible 
to definitive surgical care rather than faffing 
around on-scene, putting up drips, playing with 
equipment, rather moving the patient to where 
the control of haemorrhage can be optimized 


Current definition 


Staged resuscitative, operative and‏ ٭ 
intensive care physiological restoration‏ 
to enable injured patient to face the‏ 
major inflammatory response with a‏ 
potential to survive the overall insult‏ 
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Slide 12 - Current Definition of damage 
control| 

*The current definition of damage control: a 
staged, resuscitative, operative, and intensive 
care physiological restoration to enable an 
injured patient to face this major inflammatory 
response that they're experiencing with a 
potential to survive the overall insult. 

*It's important to realize the trauma surgery is not 
the same as elective surgery. 

*Trauma surgery, much like other aspects of 
resuscitation, is about dealing with physiology, 
oxygenation, perfusion, and inflammation. 
*Whereas elective surgery is primarily focused on 
dealing with restorative anatomy 


KNOW THIS TRIAD 
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Slide 13 - Why? 

*And the reason behind all of this is the patient 
who is hypoxic, who is hypo perfused and 
hyperthermic, is likely to end up in this triad of 
death with haemorrhage not able to be controlled 
because they develop a coagulopathy, a 
progressive acidosis, and a hyperthermia, which 
becomes progressive 

*As you have to give more and more fluid, the 
patient gets colder and colder 


*We know that patients don't clot when they 
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Criteria for Damage Control 


Critical factors:‏ ٭ 

- pH, temp, coagulopathy 

. Need for massive transfusion 
٭‎ Competing priorities 


# Complexes of injuries 
. Abdominal with vascular 
. Multiple bleeding sources 
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Slide 14 - Criteria for Damage Control 
*Critical Factors: patients with a low pH <7.2, 
with the core temperature of less than 36 degrees 
Celsius and certainly anything less than 34, you 
are likely to have a coagulopathy & as well as 
patients who require a massive 

transfusion| defined with many definitions. But 
basically, if you suspect that the patient has lost 
more than a third to half of the blood volume, they 
are going to require a massive transfusion. 
*Competing priorities: the patient has a major 
head injury, but also has bleeding in the abdomen. 
And where two teams of surgeons need to operate 
at the same time 

*Complex of injuries: abdominal injury with an 
intra-abdominal vascular injury, or multiple 
bleeding sites such as the limbs, the chest, and 
the abdomen. 


Decision-making more important 
than operative technique 


Cw * Risk — Benefit 

* Options rather than certainties 

* Predicted severity rather than 050 
anatomical destruction 
| *Teamwork and communication is the 
v key! 


Slide 15 - Decision making is more important 
than operative techniques 

*And the question then is, where do I go first? And 
here's the wisdom I was talking about 

*Deciding is far more important than making the 
incision 

*The risk of death versus the benefit of further 
surgery 

*It's about taking the right options rather than 
working for certainties. So therefore, it's an 
explorative laparotomy [] we don't know what 
we're going to find 

*We don't do a CT scan and the unstable patient 
*The predicted severity rather than the expected 
an anatomical destruction 

*And importantly, it is all about teamwork and 
communication. And the communication here is 
what we call closed loop communication. I will ask 
the nursing sister for a particular drug. She will 
repeat the order to myself that I can understand 
She's understood it and got the correct 
instruction. Then once the drag is drawn up and 
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Slide 16 - Picture 

*Here's an example of a good team at work, 
irrespective of how their performance is at the 
individual competition 


Trauma — Hemorrhage 
1 


Resuscitation | | Shock 
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COAGULOPATHY مھ‎ | ACoTS 
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Slide 17 - Diagram 

*So as mentioned, it's all about the cold, the 
coagulopathy, and the influence of inflammation 
there on *Flow chart at the top right shows you 
how the interplay of all the factors in resuscitation 
leads to a patient who is coagulopathic 

*Damage control makes a difference because as 
you will see from the yellow bars in patients who 
are coagulopathy, their mortality is far higher, at 
least twice that of patients with similar types of 
injuries who have not got coagulopathy present 
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Classify Severity 


Mild 
Moderate 


Severe 


Patient admitted to Trauma Team 


Patient has acute traumatic injury 


External rewarming with 
warm air circulation. 


Avoid space blankets 


Core rewarming with 
bladder or chest 


irrigation 


Internal rewarming in 


ICU — consider bypass 


Transfer to ICU or High Care and 


rewarm: Watch for metabolic 


complications and dysrhythmia 


Classify Severity 


| Mild 
| Moderate | 


Severe | 


Ongoing injury management: 


Ensure adequate haemostasis 
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Slide 18 - Algorithm for patient admitted to trauma team 
(Warming up) 

*It is essential that the trauma patient be warmed up. The 
question you have to ask is, is this an environmental or primary 
hypothermia versus is this a trauma induced hypothermia? 

*In the case of the former, slow rewarming is essential 

*In the case of the latter (related to trauma), rapidly warming 
using whatever method you can is essential because the trauma 
patient who cannot be warmed up to above 36 degrees Celsius is 
unlikely to clot whereas the patient who has an environmentally 
induced hypothermia just from lying out in the cold is unlikely to 
bleed to death in the meanwhile 

*So they are admitted to the ICU or the high care area and slowly 
rewarmed, understanding that the patient with environmental 
hypothermia may get dysrhythmias, electrolyte disturbances, and 
reperfusion type injuries while they are being warmed up 
*Whereas the trauma patient needs to have the bleeding stopped 
and the warming to concur at the same time. 

*Additionally, the patient with trauma induced hypothermia does 
worse at a much higher temperature than the patient with 
environmental hyperthermia 

*One can see this in the next slide when you compare the 


Severity of Hypothermia* Non-traumatic Traumatic 


Mild 35 - 32 degree C 36 - 34 degree C 


Moderate 32 - 30 degree C 34 - 32 degree C 


Severe | Below 30 degree C Below 32 degree C 


*ATLS Manual 8" Edition pg 221 
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Slide 19 - Severity of Hypothermia 

*In the case of traumatic hypothermia, there are 
no recorded survivors below 30 degrees Celsius, 
and there are very few survivors below 32 
*Whereas in environmental hypothermia, even 
children and fallen through the ice has been 
asystolic, been resuscitated for a number of hours 
with CPR, get a pulse back, have been 
neurologically normal at temperatures of around 
24/25 degrees Celsius. It is a very different 
pathology, and you must understand that as such 


Massive Haemorrhage Policy 


9 * Pts bleed whole ٭‎ 1:1:1 is a Target 
` » blood not PRBC! ٭‎ No optimal ratio 


* Coagulopathy kills & Probably need to 
* FDP-FFP consider early C 
functionally and Plt's 


— * Empiric transfusion ٭‎ Pool of pit 2.5 
to start with donors 
i + |.E: 5:5:1 plus 
* TEG guidance a و‎ 


Evidence shows that although more initial blood used, the 
overall transfusion need is rediced as they stop bleeding — 
more rapidly — combined with surgical control of bleeding 
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Slide 20 - Massive haemorrhage Policy 

*Massive transfusion or massive haemorrhage is a marker of poor outcome 
*Remember, patients bleed whole blood, not packed cells 

*When you order a blood transfusion, what you're giving the patient initially 
is packed cells 

*There's no coagulation factors included in that 

*In South Africa & certainly in KZN we're quite lucky to have freeze-dried 
plasma, which is as effective as fresh frozen plasma (FFP) which is available 
in the rest of the country and most of the rest of the world 

*[t's important to start empirically. If you need to give the patient more than 
two units of pack cells, you should be engaging with a so-called 1:1:1 
philosophy 

*[deally, so if everyone 1 packed cell, 1 FTP is given and 1 part of a platelet 
transfusion 

*But there is unfortunately as yet no optimal ratio 

*You probably also need to administer cryo precipitate therapy, and 
platelets early on 

*And certainly in our policy, we administer cryo precipitate within the first 
five units of blood. *Remembering that in reality, it's a ratio of about 5:5:1 
because they are five pooled donors in a pack of platelets. So, for every five 
units of blood, five bottles of FFP or FDB one pack of platelets should be 
given, and calcium should be administered 
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festinat of bleeding is to 
0 stop the bleeding! 


Slide 21 - Treatment of the bleeding is to 
stop the Bleeding 

*Direct pressure, clamping, dressings that stop 
bleeding or important 

*And the treatment of bleeding is to stop the 
bleeding. 

*And this is part of the reason why early surgery 
takes place because some bleeding in the chest or 
through the abdomen can only be stopped 
surgically 

*Once you stop the surgical bleeding, you need to 
treat the coagulopathy: thrombelastography- 
guided resuscitation is ideal 

*The dotted line is what the normal coagulopathy 
coagulation should look like 

*The torpedo shape of the trace suggests that this 
patient is significantly hypo coagulable 
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The treatment of bleeding is to 
stop the bleeding! 
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PART I - OR 


* Control Hemorrhage PART Ill - OR 
* Control Contamination 


* Intraabdominal Packing * Pack Removal 


* Temporary Closure * Definitive Ropairs 


PART II - ICU 


* Core Rewarming 

* Correct Coagulopathy 

* Maximize Hemodynamics 
* Ventilatory Support 


* Injury Identification 


Figure 3. The damage control sequence. 
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Slide 22 - The damage control Sequence 

*The process of damage control surgery is divided 
up into three phases 

*Phase one: takes place in the operating room. We 
stop the bleeding; we stop the contamination from 
hollow visceral leakage. We provide packing to 
stop oozing and bleeding and place a temporary 
abdominal closure. Do not close the door that you 
need to re-enter 

*Phase two: Then move the patient to the ICU. At 
this point, Core re-warming, correction of 
electrolytes, coagulopathy, hemodynamics, and 
other injury identification such as the completion 
of the secondary and tertiary survey, if necessary, 
is performed around about 24 to 48, and 
sometimes even as long as 72 hours later 

*Phase three: Patient is returned to the operating 
room where the pack removal and definitive 
repairs take place. 


Stage 1 — Phase 1: DCR 


cv * Rapid prehospital care — limit crystalloid 
٭‎ Early component therapy 

* Early access to operative care 
x Early haemorrhage control 


Slide 23 - Stage 1: Phase 1 = DCR 

*The steps in each of these phases can be 
subdivided 

*Firstly, rapid prehospital care with limited 
crystalloid, early component therapy, early access 
to operative care, early haemorrhage control, and 
the concept of permissive hypotension is useful. 
*Now, permissive hypertension is allowing the 
patient’s blood pressure with resuscitation to be 
maintain at around 90-100 systolic and even as 
low as 80 systolic such that there is vital organ 
perfusion without raising the pressure to the point 
way bleeding is increased. 

*And this is important to understand that this is 
until such time as surgical haemorrhage control 
takes place. 


Stage 1 — Phase 2: DC-Op 


av‏ انا Rapid access‏ # | ا 
i X Rapid packing and evacuation 별 5 ۷ 1‏ 
Pelvic retroperitoneal packs*‏ — 

_ Æ Blood conservation 

| 3 Control source: 

uM و‎ » Bleeding & Contamination 

a | » Factor-based replacement 

^ , «Temporary closure - VAC 


“Denver and Ulleval experience 
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Slide 24 - Stage 1: Phase 2 = DC-Op 

*The second part of stage one is rapid operative 
access, rapid packing, and evacuation of bleeding, 
including the use of retroperitoneal pelvic packing 
for major pelvic bleeding, the use of blood 
conservation strategies such as a cell saver device 
or an auto transfusion chest drain, controlling the 
source [] So, stopping the bleeding, stopping the 
contamination, then factor-based replacement 
*and a temporary abdominal closure such as the 
vacuum assisted closure of the abdomen in the 
lower picture. 
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What about DCO? 


Optimal timing and 

mg Optimal physiology 

» Hypoperfusion 

» Inflammatory 
response — 2"¢ Hit 

» Under-resuscitation 


» Lung and brain 
sequelae 

» 7% patients — lactate 
>6mmol/| 


» Place for ETC!! 


Slide 25 - What about DCO? 

*What about the orthopaedic surgeons? Well, 
orthopaedic damage control was described by 
Scalea and Pollack in 2000 

*And damage control orthopaedics is all about 
doing as little as possible, but straightening the 
bones & allowing the patient to be resuscitated 
first before major orthopaedic intervention such 
as femur nails, tibia nails and plates are placed in 
these patients because it has been realized that 
hypoperfusion stimulates the inflammatory 
response and causes a second hit with a higher 
mortality. 

*But realize that this is a small percentage of all 
the major trauma patients. 

*There’s patients with lactate greater than 4-5 
millimoles per litre and probably is around 7% of 
all major trauma patients. 

*So there is a place for early total care usually in 
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Who should get DCO? 


y * Borderline patients: 


. Polytrauma and ISS <2 with additional AIS thorax >2 
2. Polytrauma with abdominal or pelvic injury and a systolic blood 
pressure <90 mm Hg 
3. ISS >40 without chest injury 
. Bilateral pulmonary contusions on initial chest X-ray 
. Initial pulmonary artery pressure >24 mm Hg 
). An increase of >6 mm Hg in pulmonary artery pressure during 
IM nailing 


. Borderline patients 

. Coagulopathy 

. Hypothermia (temperature <32 degrees) 

. Massive transfusion 

. Pulmonary contusions on initial chest X-ray 

. Multiple long bone fractures and torso injuries (AIS >2) 
. Those that have an anticipated operative time >6 h 

. Arterial injury and a blood pressure <90 mm Hg 

. Exaggerated inflammatory response (IL6 >800 pg/mL) 


1 
2 
3 
4 
5 
6 
7 
8 
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Slide 26 - Who should get DCO? 

*The patients who should be offered damage 
control orthopaedics like the patients that get 
damage control surgery are: 


those who are very sick [] so poly trauma‏ ٭ 
patients with a high ISS (injury severity score)‏ 

* Patients with major injuries to other areas such 
as pulmonary contusions or massive 
transfusion requirements 

* anybody who has an anticipates an operative 
time of greater than six hours 


*In the context of damage control, no surgery 
Should take longer than 1hour30min 


Slide 27 - Places of Damage Control 

*Damage control has been extended from initially 
the abdomen where bowel was tied off and blood 
vessels were tied off and others were shunted to 
the limbs with shunting of vascular injuries, the 
use of external fixators rather than from plaster of 
Paris to the chest with the use of staplers and lung 
twists to control bleeding, to the neck with 
vascular shunting, or ligation of injuries. And then 
in the head with the so-called decompressive 
craniectomy for raised intracranial pressure. 


Why all of this? 


Cw * Listen to the patient's cells 


» Lactate indicates hypoperfusion and 
anaerobic metabolism 


— ATP drives over 250 enzymatic process 
* No aerobic metabolism reduces ATP 
production to 5.5% 


The meaning of life is 36!‏ ٭ 
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Slide 28 - Why all of this? 

*What's the underlying physiology? It's all about 
the patient’s cells. 

*These patients are hyperlactatemic which 
indicates hypoperfusion and anaerobic 
metabolism. *Remember that during anaerobic 
metabolism, your patient is not producing 
sufficient ATP. 

*ATP is essential: it drives over 250 enzymatic 
processes, and it reduces production to 5.5% of 
baseline when the patient is anaerobic. 

*If you think back to your basic physiology, you 
will know that during aerobic metabolism, a total 
of 38 ATP is produced for every mole of glucose 
*5.5% of that is two ATP. You are only producing 2 
ATP for every mole of glucose during anaerobic 
metabolism 

*So in reality, the author of the book got it wrong. 
The meaning of life is 36, not 42. 
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Slide 29 - Stage 2 
*Stage two takes place in the ICU. And here is an 
example of the USS Cole on its way to the ICU 


When to terminate stage 2? 


* Unplanned 

' „If there is ongoing bleeding 

— Climbing lactate 

Clotting corrected and bleeding contin 
¥ Planned 

» Daylight 

» Team of experts 

» Warm clotting normal pH patient 
» Secondary and Tertiary survey comple’ 


Slide 30 - When to terminate stage 2? 

*In the ICU, the plan is to correct coagulopathy, to 
resuscitate the patient, to look for other injuries, 
to correct the clotting , to correct the electrolytes, 
to ventilate the patient and recruit the lungs to 
reverse the acidosis 

*Ideally, the plan is to go back with all the great 
experts present so that you can go and definitively 
repair the injuries 

*However, not every patient reads the textbook. 
Some patients do not respond. Sometimes you 
have missed something and therefore has to go 
back earlier on so if your patient has gota 
climbing lactate, active bleeding, there's 
indication to terminate your ICU stage earlier, go 
back to the operating room and control 
haemorrhage 


Stage 3 Phase 1: Definitive 


# Relook 
: Restore intestinal or vascular continuity 
* Remove packs 

¥ Debride devitalised tissue 

Wash, wash and wash some more!‏ ٭ 
Closure may be temporary or compl‏ ٭ 


Slide 31 - Stage 3: Phase 1 - Definitive 

*Phase three in the operating room is to relook 
the operation, restore continuity, so this is now 
more anatomical elective repair. 

*Remove the packs once the basics are done 

*in case they rebleeding, debride devitalised 
tissue: don't leave anything behind that is dead 
*Wash extensively and then decide whether or not 
you're able to close the abdomen 


Stage 3 Phase 2: Closure 


* Depends on stability and compliance 

` «Avoid Abdominal compartment syndrome 

— Temporary closure to control fluids and 
reduce pressure 

* Definitive closure may require tissue b 
or mesh placement 

| » Limbs with fasciotomy benefit from VAC 

c closure and later skin-graft 


Slide 32 - Phase 2 - Closure 

*The second part of stage three is closure of the 
abdomen or cavity that you're busy & this 
depends on stability and compliance 

*Just like with the limbs, it's important to avoid 
abdominal compartment syndrome 

*The same as opening the head is necessary if 
these raised intracranial pressure 

*To do this, the best thing is to leave the abdomen 
open with a temporary abdominal closure that 
enables fluid control and pressure reduction, such 
as a vacuum assisted closure dressing. 

*The limbs should be should be fasciotomized, and 
again, if they are, we benefit from a VAC closure 
and later, a skin graft. 

*If the abdomen is thirdly quiescent, the 
underlying pathology is dealt with and there's no 
raised intracranial pressure or systemic lung or 
limb injuries, then it is acceptable to go ahead and 
close the abdomen or the chest, whichever cavity 


The role of the Trauma Surgeon: 
The “traffic controller” 


. 를 * To be the critical care expert for the 

i surgical trauma patient 

7 ٭‎ To captain the ship of care so that it 
을 does not hit the submerged iceberg, of 
death 


^ «To be the competent surgeon when an 
intervention is required 


! The good surgeon knows when to operate — the better surgeon 
knows when not to do so! 


Slide 33 - Role of trauma surgeon (traffic 
controller) 

*My role as a trauma surgeon is to really be the 
traffic controller. I need to be the one controlling 
the critical care for the patients, as well as 
captaining the ship of care so that we don’t hit 
iceburg of death 

*It's important to be a competent surgeon, but it's 
also more important to know when not to operate. 
*And sometimes delaying a surgery is essential to 
allow the physiology to be restored first. 


1 The role of the orthopaedic 
| £ surgeon - timing Is everything 
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" * Fakhry 1994: 

* ISS<15 No difference 
d ISS>16 wait »24 hours 

| t ٭‎ Hypoxia and hypotension 


* Early (5-7 day) exchange 
1,7% infection rate 


>3000 patients 
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Optimal Timing of Fracture Fixation: Have We Learned 
0-01 In oe Past 20 Years? 


Slide 34 - Role of trauma surgeon: timing is 
everything 

*In terms of the orthopaedics, timing is 
everything. 

*For patients with minor injuries, injury severity 
scores less than 15, there's no difference whether 
you do the orthopaedic intervention now or 
tomorrow or five days down the line. 

*However, for patients with higher injury severity 
scores greater than 16, it's important to wait more 
than 24 hours to allow the patient to resuscitate. 
*A study showed in over 3 thousand patients that 
there is a window of opportunity after 
resuscitation in the first 12 hours to operate on 
the patient who stabilizes - you'll see there's a 
drop in the mortality rate. 

*Otherwise the mortality goes up again, and the 
drop to same rates in that window of opportunity 
takes place at around day five so greater than a 
120 hours post injury. 


Multi-disciplinary aspects 


b. * What about the ICU? 
۴ The plastic surgeon? 


¢ Other allied disciplines 
2 - Dietetics 


0۳۰۳ Physiotherapy 

UR f » Occupational Therapy 
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Slide 35 - Multidisciplinary Aspects 

*The ICU is an essential component in all of this 
*And it's not just a case of the surgeon dropping 
off the patient and saying, oh, well, Mr. ICU 
doctor, please fix my patient up so that I can go 
and operate in 48 hours’ time. 

*It is an active process with a full team and takes 
up a lot of resources 

*The plastic surgeon is important later on for 
tissue coverage of the limbs. 

*The dietitians, physiotherapists, occupational 
therapists, social workers, speech and audio 
therapists, and psychologists all have a role in this 
big team. We all have to work together 
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Damage control is more than Ex-F ix! 
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Slide 36 -Summary 

*Damage control is more than just external 
fixators for broken burns. It's all about physiology 
and timing. And there's lots of ways to skin the 
cat. 

*So a method is Rook, Bishop, and knight 

*It is a team effort. Every single member of the 
team must play their part 

*And importantly, technique is less important than 
deciding Because that will lead to the right 
incision and the write operation 
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